Measurement
The thermal conductivities of the fibrous insulations (aluminum-silica) of both the GHP method and the Cyclic Heat method are in good agreement. This result indicates that values of measurements by the nonsteady state method (Cyclic heat method) is in agreement with the steady state method (GHP method) on proper conditions. Ee is given by following equation6.7).
Where b is the guard heater's width, M is half the length of a side of the meter heater, and d is the specimen thickness.
ƒÓ is given by following equation.
Where A is the heating surface area,ƒÉ is the thermal conductivity of the specimen, and ƒ¢ƒAE is the temperature difference.
This figure shows that the ratio of specimen thickness and test area's side length (b+M) should be less than 1 for measuring thermal conductivity accurately. So the specimen's dimensions are determined 120mm square and its thickness is less than 20mm, and the dimensions of the meter and guard heater are determined with these calculated errors. I use this function to obtain the power of the meter heater using Ohm's low, whenever measuring thermal conductivity using the GHP method. Using either method we can determine thermal conductivity of the specimen by multiplying thermal diffusivity by specific heat and density.
I examined how much error magnitude to a period of heat wave In the case of the amplitude decay method these results contain much error, because of having heat loss from specimen's edge surface. Fig 6 shows thermal conductivity of a fibrous insulation (aluminum-silica, bulk density 130kg/m3) as a function of a period of the heat wave by using the amplitude decay method. These result show that the thermal conductivities have the exponentially reduction of the heat waves5).
So I show thermal conductivities of fibrous insulations by using the time lag method in this paper.
Specific heat measuring apparatus
When calculating the thermal conductivity using the Cyclic
Heat method, I have to know the specific heat of specimen. after being dropped. The specific heat of the specimen is obtained using the temperature difference between the water and the specimen before being dropped and after being dropped5). In this measurement, the amount of evaporation from the water tank 1 is very important. It is derived by knowing the amount of evaporation from the water tank 2. The weight difference of 2-tank's water before being dropped and after being dropped is equal to the amount of evaporation.
I checked how much error magnitude this specific heat measuring apparatus has by measuring the specific heat of standard reference material. Fig 8 shows Figure  9 Thermal conductivity of the fibrous insulation as a function of temperature by the non-steady state method (Cyclic heat method) is not generally in agreement with the steady state method (GHP method), because in the non-steady state method, the thermal equilibrium between specimen surfaces and the circumference of the specimen is destroyed, natural convection generates in the specimen, and there are errors of responsiveness for measuring temperature, etc8). However, this result indicates that values of measurements by the non-steady state method (Cyclic heat method) is in agreement with the steady state method (GHP method) on proper conditions, which it is thought that the period of the heat waves is very important in the case of this measurement. Because the period is more than one hour in the cyclic heat method, it is thought that the thermal equilibrium in the specimen and between specimen surfaces and the circumference of the specimen is a condition comparatively similar to the steady state in a short time. The difference in thermal conductivity between two materials is obvious throughout all absolute temperature ranges. However the slopes of both the functions almost agree. This result indicates that the difference in thermal conductivity between both materials is the cause of heat transfer in the solid. It is thought that the differences in the bulk density and structure (particle or fibrous) between two materials are the cause of the difference in thermal conductivity. We can see that the cut surface is not clean and is corroded. Analysis indicated that aluminum oxide and silicon dioxide (Si O 2) were detected in the dark parts in Fig 14. These materials are components of the heaters and specimens. I believe that the thermocouples were corroded by the penetration of aluminum oxide and silicon dioxide (SiO2).
This result indicates that the thermocouples have a limited lifetime of measuring under high temperature and evacuated conditions. I have to change thermocouples at regular interval that depends on the measuring conditions (temperature, air pressure). 4 . I examined the corrosion of thermocouples exposed under high temperature and evacuated conditions for a long time. Thermocouples were corroded by the penetration of aluminum oxide and silicon dioxide (SiO2). The thermocouples have a limited lifetime of measuring under high temperature and evacuated conditions.
